Design and expression of a synthetic phyC gene encoding the neutral phytase in Pichia pastoris.
The 1074-bp phyCs gene (optimized phyC gene) encoding neutral phytase was designed and synthesized according to the methylotrophic yeast Pichia pastoris codon usage bias without altering the protein sequence. The expression vector, pP9K-phyCs, was linearized and transformed in P. pastoris. The yield of total extracellular phytase activity was 17.6 U/ml induced in Buffered Methanol-complex Medium (BMMY) and 18.5 U/ml in Wheat Bran Extract Induction (WBEI) medium at the flask scale, respectively, improving over 90 folds compared with the wild-type isolate. Purified enzyme showed temperature optimum of 70 degrees and pH optimum of 7.5. The enzyme activity retained 97% of the relative activity after incubation at 80 degrees for 5 min. Because of the heavy glycosylation the expressed phytase had a molecular size of approximately 51 kDa. After deglycosylation by endoglycosylase H (EndoH(f)), the enzyme had an apparent molecular size of 42 kDa. Its property and thermostability was affected by the glycosylation.